The red streaked leafhopper, Balclutha rubrostriata (Melichar) (Hemiptera: Cicadellidae), is an invasive insect from southeastern Asia that is known to be a vector of the phytoplasma that causes Sugarcane White Leaf Disease (SCWL). Sugarcane is a vital crop for the United States and is being considered as a biofuel source. The purpose of this survey was to determine whether B. rubrostriata has established populations in Texas and Louisiana, USA; and, if established, to estimate its range expansion. The gulf coast region of Texas, east Texas, and 2 southwestern parishes of Louisiana were surveyed for the red streaked leafhopper. Samples of the leafhopper were collected in all Gulf Coast regions and the majority of east Texas counties. However, it was only collected in one Louisiana parish. The leafhopper appears to be closely associated with an invasive grass, King Ranch Bluestem, Bothriochloa ischaemum (L.), throughout much of its present range in the United States, and it is now common along much of the Texas Gulf Coast and is moving into Louisiana.
Balclutha rubrostriata is an ecological and economic threat in several ways. In Thailand, B. rubrosriata is known to attack sugarcane (Saccharum spp.; Cyperales: Poaceae), and in a survey conducted by Hanboonsong et al. (2006) , over 30% of the individuals tested carried the phytoplasma (sugarcane white leaf phytoplasm 16SrXI) that causes sugarcane white leaf disease (SCWL). This prevalence was second highest of the vectors tested, suggesting that B. rubrostriata is a highly competent vector. This disease can cause total leaf chlorosis and tiller prolifera-tion (Wongkaew et al. 1997) , which can create up to 100% crop yield losses in some areas (Rishi & Chen 1989) . Leafhoppers are known to transmit at least 7 other viruses to sugarcane including Fiji disease virus (FDV), sugarcane mosaic virus (SrMV), sugarcane steak virus (SCSMV), peanut clump virus (PCV), sugarcane yellow leaf virus (SCYLV), sugarcane bacilliform virus (SCBV), and sugarcane mild mosaic virus (SCMMV), all of which are economically important (Cronjé 2003) . While B. rubrostriata has not been identified as a vector of these latter viruses, it has also not been evaluated for competency, and there is no reason to believe that this exotic leafhopper species could not introduce and vector other viruses. Knight & Webb (1993) have found that the ability to transmit viruses has evolved on 3 separate occasions within the leafhopper tribe Macrostelini, and those that can transmit viruses are likely able to transmit different viruses. In fact, Nault & Ammar (1989) found that many of these viruses survive only within the vector by transovarial transmission, and the viruses may be of insect origin and then secondarily transferred to plant hosts. This suggests that the virus could be carried by its leafhopper host and transmitted to sugarcane several generations after a leafhopper is introduced to a new area. Besides potentially vectoring SCWL and other viruses, leafhoppers cause direct damage to sugarcane by sap removal (Long & Hensley 1972) and while this damage is not usually as extensive as is caused by some other pests, it still contributes to detrimental effects on the host plant. Adding additional pests, especially exotic pests that arrive without natural enemies can cause high population densities, and significant negative effects. Zahniser et al. (2010) It was thought that SCWL would stay contained within Southeast Asia because of the specific insect vector system (Marcone 2002) . However, the newly documented introductions show that this assumption may not be true, and that B. rubrostriata could introduce SCWL to the sugarproducing regions of the United States gulf coast. Our project goals were to determine whether B. rubrostriata was established in Texas and Louisiana and, if so, to document its range expansion toward sugarcane crops.
MATERIALS AND METHODS
Insects were collected from grass fields, near highways by sweep netting. Sites for collections were along a transect from the sugar-producing regions of south Texas to those of southwestern Louisiana ( Fig. 1) . Species of grasses at these collection sites were recorded. In Willacy County, Texas and Rapides Parish, Louisiana, grasses within three feet of sugarcane crop were swept, along with additional collections on actual sugarcane, and these samples were maintained as separate collections. All collection site coordinates were recorded using a Garmin eTrex20 GPS along with a location name. Collection samples were stored in separate plastic containers and subsequently placed in freezers. Insects were later separated in to three vials: Miscellaneous Insects, RSLH, and other leafhoppers. Specimens were pointmounted or pinned, and deposited Sam Houston State University Invertebrate Collection (accession numbers SHSUE 006,106 -SHSUE 006,572). No effort was made for equivalent sampling at each site, but where B. rubrostriata was found, total insects collected were counted to determine a percentage of the sample represented by that species (reported as prevalence). Morphological confirmation of the red streaked leafhopper followed taxonomic traits listed by Zahniser et al. (2010) and Webb & Vilbaste (1994) .
RESULTS
The samples of all 16 Texas counties and two Louisiana parishes yielded over 2,200 invertebrates in which Balclutha rubrostriata averaged about 40.2% of each sample. Thus, in many of these samples it was the most abundant insect species associated with these grasses. While the RSLH accounts for 40.2% overall, when sampling on KR Bluestem (Bothriochloa ischaemum; Cyperales: Poaceae), B. rubrostriata was always present. Zahniser et al. (2010) Figure 1 displays the physical locations of the 26 collection sites, and Table 1 lists the GPS coordinates of each site, the percentage of the sample represented by B. rubrostriata, and the type of grass(es) from which samples were collected. These results appear to demonstrate a positive correlation between King Ranch Bluestem over other grasses for RSLH. King Ranch Bluestem was prevalent in all counties, and it was found to be within 3 feet (91.5 cm) of sugarcane crops in Willacy County. One sample was taken from sugarcane. RSLH was not collected from sugarcane in Willacy County but was found in King Ranch bluestem less than 3 feet (91.5 cm) away.
DISCUSSION
Even though Hanboonsong et al. (2006) identified B. rubrostriata as an important vector of SCWL, little is known about this leafhopper species. In general, the genus Balclutha is documented to use grasses and sedges as host plants, but ecological and biological data are "infrequent" for this group (Blocker 1967) , which is the case for B. rubrostiata. It has been found on sugarcane by Hanboonsong et al. (2006) in Thailand, on rice (Oryza sativa L.; Poales: Poaceae) in the Philippines (Knight 1987 ) and on King Ranch Bluestem in Texas (Zahniser et al. 2010) , but other grass associations are unknown.
This study confirmed the presence of B. rubrostriata in 15 Texas counties and 1 Louisiana parish. The majority of the RSLH were collected from King Ranch Bluestem suggesting that this may be an attractive host plant for the leafhopper. King Ranch Bluestem is itself an invasive species and has expanded across the state of Texas possibly making it easier for B. rubrostriata to expand its distribution. We observed a gradient for which KR Bluestem has established along the Texas gulf coast regions, east Texas, and Southwestern Louisiana. That is, south Texas (and the associated Gulf Coast regions) appears to have the highest rate of KR Bluestem encroachment. However, this gradient diminishes eastward through the eastern regions of Texas and western Louisiana; and the red streaked leaf hopper mirrors this gradient (Fig. 1, Table 1 ), suggesting some relationship. Fig. 1 Even though leafhoppers have been documented to disperse over great distances (Ghauri 1983) , little is known about the mechanisms of this dispersal and establishment. It is interesting that the invasive B. rubrostriata appears to prefer another invasive species, B. ischaemum, as a host plant in Texas. However, we observed no deleterious effects on the invasive grass even when the leafhopper made up 85% of the insects collected from that grass. King Ranch Bluestem is native to the north Asian steppes and Mediterranean Europe (Harlan 1951; Correll & Johnson 1970) but it is unknown whether B. rubrostriata is associated with the grass in its native range. This invasive grass was intentionally introduced in Texas as a livestock grass. Through Texas A&M experiments, it was found that King Ranch Bluestem was ideal for these areas because it is a (Dwyer et al. 1964) . By the 1950s, fields throughout the Edwards Plateau of Texas were intentionally planted with King Ranch Bluestem (Riskind & Diamond 1988) and it was also introduced into Oklahoma (White & Dewald 1996) . If the association we observed is important for maintaining B. rubrostriata in the United States, the absence of this invasive grass may be a reason that the RSLH has not readily dispersed into Louisiana but is very well established in Texas. In Thailand B. rubrostriata had the second highest prevalence of SCWL, making it potentially a serious threat to sugarcane in the United States. Sugarcane is not only an important food crop in the United States; it is also being considered a strong candidate for a biofuel plant. The overwhelming presence of B. rubrostriata in many of our samples suggests it has the ability to take over grassland communities (Crowl et al. 2008) . Since B. rubrostriata is a vector for a deadly phytoplasma (Hanboonsong et al. 2006 ) of an economically important crop, B. rubrostriata is an imminent threat that needs to be managed before it has a chance to start transmitting the SCWL to Texas and Louisiana sugarcane crops. It is uncertain whether the SCWL virus is currently being carried by the leafhopper but, as suggested by Nault & Ammar (1989) , leafhoppers can maintain the virus for numerous generations even without an association with sugarcane.
